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Amendments to the Drawings 

The attached sheets of drawings include changes to original sheets 1, 2, 4, and 5 

of drawings. The attached sheets, which include Figs. 1, 2, 4, 5, 5a, and 5b, replace the 
original sheets including the same Figures. The drawing changes are explained in the 
Remarks section below. An Attachment is provided, enclosing Replacement Sheets and 
Annotated Sheets Showing Changes. 
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Remarks 

Specification Amendments 

The changes made to the specification update the claim for priority to recite the 
patent number of the priority application and remove or change reference characters 
found to be missing or duplications of previously provided reference characters. No new 
matter has been added by these changes. 

Drawing Amendments 

The drawing changes requested by the Examiner have been carried out as follows 
on the enclosed replacement sheets. The changes have also been shown in marked up 
copies of the original drawings in the Attachment. 

In Figs. 1 and 2, the former reference characters "13" for fasteners have now been 
changed to "15." The new reference characters 15 are also referred to in paragraph 
[0044] of the specification as amended above. 

In Fig. 1, the reference character B at the bottom of the organ container 8 has been 
changed to an "8." The Examiner did not request this change. 

In Fig. 2, the reference character 11 has been changed to 11a, as identified in 
paragraph [0053] of the specification. Also, the reference characters 11 (bubble chamber, 
Paragraph [0040]), 20 (tapered bosses, formerly 22, Paragraph [0048]), and 22 (oxygen 
exchange tubes, Paragraph [0051]) have been added. 

In Fig. 4, the box 23 has been identified and the battery 31, motor 32, and 
transformer 33 disposed within the box 23 have been added schematically and given 
reference characters, as described in Paragraph [0055]. 

Fig. 5 has been rotated 90 degrees to an upright orientation, and reference 
character 15 has been changed to 22 (oxygen exchange tubes, Paragraph [0051]). 

Double Patenting 

The double patenting rejection has been addressed by providing a terminal 
disclaimer. 
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Novelty in view of Fahy '438 

The Examiner has requested the applicants to show the novelty of the apparatus 
defined in present claims 1-3, 6, 9-16, 18, 20, 25, 29, and 33, in view of the Fahy '438 
reference. All but the last of these claims depend from claim 1, and are discussed 
together. Claim 33 is discussed further below. 

Novelty of Claims 1-3, 6, 9-16, 18, 20, 25, 29 in View of Fahy '438 

The Fahy '438 apparatus differs in several material respects from the present 
invention, for example, its failure to achieve the result recited in present claim 1 : "the 
weight of said apparatus not exceeding 50 pounds," thus being easily portable, while 
being "able to supply enough oxygen, electric energy, and cooling capacity from . . . self- 
contained apparatus to continuously cool, perfuse, and oxygenate the organ, maintaining 
its viability for at least 24 hours." 

The Fahy '438 reference teaches that continuously perfusing the organ while 
transporting it is impractical. See Fahy '438, col. 1, lines 22-26: 

"Continuous perfusion provides superior storage of organs but is rarely 
employed because of the expense, hazardousness, and awkwardness of 
transportation as compared to the overall convenience and 
inexpensiveness of ice storage." 

Fahy '438 recognizes but cannot solve the trade-off between (1) the weight of all the 
apparatus and supplies that must be carried to provide continuous perfusion in self- 
contained apparatus for 24 hours; versus (2) the need for portability of the same apparatus 
and supplies, which requires a low overall weight. 

For example, Fahy '438 expresses this dilemma at col. 13, lines 7-10: 

"It is also desirable for the tank to be sufficiently small such that it can be 
transported with the box 200 should the transport conditions of the box 
permit the extra space and weight represented by the tank ." 

See further Fahy '438, col. 13, lines 59-67: 
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"FIG. 6 shows a preferred arrangement for long-term continuous 
perfusion. Generally, organ perfusion will take place either episodically, 
when a strong power source 257 and new compressed air tanks 258 
become available, or continuously, using the benefit of a cart such as cart 
256 which makes available space for the continuous presence of a 
powerful battery or batteries or an ordinary electrical power source (257 
may be either) and backup compressed air tanks 258." 

See further Fahy '438, col. 14, lines 10-19, indicating that he addresses the problem of 
weight versus continuity of perfusion by interrupting perfusion for substantial periods 
while transporting the organ, allowing him to save weight by leaving behind part of the 
apparatus needed to maintain continuous perfusion: 

"It is contemplated that an organ may be transported to an airport using 
continuous perfusion as depicted in FIG. 6 and then detached from cart 
256 and pump assembly 240 for transport on the aircraft, and positioned 
on an identical cart 256 and attached to an identical pump assembly 240 
for resumption of perfusion upon arrival at the receiving airport. Once the 
organ shipping box 200 is positioned appropriately, as on the cart 256 of 
FIG. 6 or in another suitable manner, the conversion from static storage to 
perfusion is accomplished by carrying out the following steps, which are 
described with reference to FIGS. 3, 4, 7 and 8." 

Extra storage batteries and compressed air tanks, or other sources of substantial amounts 
of electricity and oxygen, are extremely heavy, and when added to all the other 
equipment shown in Fig. 6 of Fahy '438 (including the cart used to transport it) could not 
weigh 50 pounds or less. If it did, Fahy '438 would not require staged transportation, 
including a considerable period when the organ is not perfused. 

Instead, Fahy '438 expressly rejects the alternative of continuous perfusion and 
discloses that perfusion should be interrupted by periods of static storage, as at col. 3, 
lines 8-12: 



"The invention provides an improved device for the storing and 
transporting of organs. The storage device eliminates disadvantages of ice 
storage and disadvantages of continuous perfusional preservation . This is 
accomplished by combining perfusion with static storage" 
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Fahy '438's problems are compounded by a failure to appreciate that compressed 
air is not a practical source of electricity, cooling capacity, or oxygen. 

For example, Fahy '438 proposes using compressed air either to directly pump 
perfusion fluid (col. 12, lines 20-23), or to generate electricity that can be used to power 
pumping (see col. 12, lines 35-43). This proposal has not proved practical in the real 
world, as the air runs out in far less than 24 hours. See the present specification, 
paragraphs [0018], especially the last three lines, and [0020] - [0022], particularly the 
first seven lines of paragraph [0022]. 

Fahy '438 proposes the use of compressed air to provide cooling capacity (see 
col. 1 1, lines 17-32). This adds considerable weight to the apparatus. 

Fahy '438 proposes the use of compressed air to provide perfusion oxygen. Col. 
12, lines 52-56. This is impractical because compressed air is about 4/5 nitrogen and 1/5 
oxygen, so five times as much compressed air as oxygen must be transported to provide a 
given amount of oxygen. Also, the tank capacity must be five times as great. 

Finally, Fahy '438 describes an apparatus that is designed to transport an organ 
for no more than 24 hours, with interrupted perfusion. See col. 13, lines 43-45, indicating 
that the design time between recharges to run his electronics is just 24 hours. So Fahy 
'438 shows an inability in the prior art to provide continuous perfusion for 24 hours using 
truly portable apparatus. 

Turning now to the present claims, the Fahy '438 reference fails to show the 
following features claimed in present claims 1-32: "D. a self-contained source of oxygen 
adapted to deliver at least a 24-hour supply of oxygen to an organ via said oxygenator; E. 
a self-contained source of energy adapted to deliver sufficient electrical energy to power 
said pump, maintaining perfusion of said organ for at least 24 hours while said apparatus 
is in use; and F. the weight of said apparatus not exceeding 50 pounds when said 
apparatus is carrying an organ, charged with perfusion fluid, and able to supply enough 
oxygen, electric energy, and cooling capacity from said self-contained apparatus to 
continuously cool, perfuse, and oxygenate the organ, maintaining its viability for at least 
24 hours." 

The present invention of Claims 1-3, 6, 9-16, 18, 20, 25, and 29 therefore is not 
even contemplated, much less disclosed or enabled, by Fahy '438. 
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Novelty of Claim 33 in View of Fahy '438 

Claim 33 is also novel in view of Fahy '438. Claim 33, part B, recites, "an 
adapter having ... a second portion adapted for connection to a vessel of an organ in said 
organ chamber, for ... suspending the organ in perfusion fluid in said organ chamber...." 
Fahy '438 does not disclose this claimed feature. As shown for example in Figure 3, 
Fahy '438 does not suspend the organ in the organ chamber. Instead, the organ 223 is 
braced between pads shown in section (not numbered in Figure 3; pads 13 and 14 in 
Figure 1 and col. 4, lines 7-43). Therefore, claim 33 is novel. 

35 USC 103 Rejections 

The Office Action requires the applicant to show that claims 4, 5, 7, 8, 16-27, and 
30-32 are not obvious in view of various combinations of the Fahy '438, Yland, 
Hassanein, Fahy '081, Fallen, and Japanese '801 references. All these claims are patentable 
in view of any combination of these references. 

These references all fail to meet the features of claim 1 incorporated in its 
dependent claims 4, 5, 7, 8, 16-27, and 30-32: "the weight of said apparatus not 
exceeding 50 pounds," thus being easily portable, while being "able to supply enough 
oxygen, electric energy, and cooling capacity from ... self-contained apparatus to 
continuously cool, perfuse, and oxygenate the organ, maintaining its viability for at least 
24 hours." For simplicity, this feature will sometimes be referred to as the "portability 
feature" in the following discussion. It should be understood that the "portability feature" 
does not just require self-contained operation (including cooling, perfusion, and 
oxygenation) for 24 hours, or just require a total weight of the functioning apparatus 
under 50 pounds; it requires both features. 

Fahy 4 438 , as shown above, does not disclose the "portability feature." 

Yland does not disclose the "portability feature." While Yland does not disclose 
the complete weight of the apparatus when "carrying an organ, charged with perfusion 
fluid, and able to supply enough oxygen, electric energy, and cooling capacity from said 
self-contained apparatus to continuously cool, perfuse, and oxygenate the organ, 
maintaining its viability for at least 24 hours," one can estimate the total weight of the 
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Yland apparatus as follows. Yland states, "The entire unit is portable and weighs 
approximately six kilograms, and, in its preferred form, is relatively small with the 
dimensions of 38 centimeters in height by 27 centimeters in width by 21 centimeters in 
depth. 5 ' Yland, col. 18, lines 10-13. 

The above-quoted "six kilograms" figure is plainly for the apparatus when dry 
and empty, and not including the organ weight, perfusion fluid, CO2 drive gas, CO2 
cylinder, batteries, ice, an outer container, or other arrangements needed to make the 
whole thing portable and self-contained. Based on Yland' s above-quoted dimensions for 
his apparatus, the approximate volume of the apparatus is 38 x 27 x 21 = or 21546 cubic 
centimeters, or about 21.5 liters. Looking at Figure 1 of Yland, it is reasonable to 
estimate that the apparatus in use is about 2/3 full of fluid, and the specific gravity of that 
fluid can be estimated at 1 kg per liter (i.e. assuming the specific gravity of plain water). 
Based on these assumptions, the fluid weight is about 21.5 x 2/3 x 1 kg/1, or 14.3 kg of 
fluid . This is only about l A cubic foot of fluid. 

Next, Yland charges carbon dioxide gas from the cylinder 12 to provide pumping 
pressure (Yland, col. 14, lines 20-22, and Figure 1), so the weight of the gas and cylinder 
must be added. The rate of usage of carbon dioxide gas in Yland, assuming ideal 
efficiency, can be estimated as follows. The Yland pump works by adding about 2 psi of 
gas pressure (Yland, col. 7, lines 5-11) to a 250 ml vessel (Yland, col. 6, lines 1-13) for 
each induced heartbeat. Assuming that atmospheric pressure is about 15 psi, each 
induced heartbeat requires (2 psi/15 psi) x 250 ml = 33.33 ml or .03333 liters of gas at 
atmospheric pressure. Multiplying that volume of gas per heartbeat by 6 heartbeats per 
minute (Yland, col. 17, lines 43-44), 60 minutes per hour, and 24 hours to meet the 
presently claimed duration of perfusion, the calculated volume of gas needed, in an ideal 
case, is 288 liters per 24-hour day. 

The attached catalog page from W.T. Farley indicates that a 255-liter C Cylinder 
of oxygen (designed for transportability by a patient, and having a somewhat smaller 
capacity than needed) weighs 3.6 lb empty. The weight of 288 liters of carbon dioxide is 
calculated as follows: 

288 liters C0 2 x 44 g/mol 122 A liters per mole 
= 566 grams C0 2 = 0.56 kg = 1.2 lb 
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The same tank filled to full pressure with CO2 would weigh about 5 lb or 2.3 kg. 

The organ being transported can be conservatively estimated to weigh at least 
0.45 kg or 1 lb. 

The battery is disclosed to be a 12-volt battery of eight AA cells (which is so 
small because it only powers electronics). Yland, col. 11, lines 43-45. This battery can 
be estimated to weigh 1 kg. or 2.2 lb, particularly if one includes the battery box to 
connect the cells together electrically and secure them to the apparatus. 

Finally, a conservative estimate for the weight of an insulating outer container and 
ice would be 15 lb. or about 7 kg. 

Adding these weights together yields: 



Item 


kg 


lb 


Apparatus 


6 


13.3 


Perfusion fluid 


14.3 


31.6 


C02 cylinder and gas 


2.3 


5 


Organ 


.5 


1 


Battery 


1 


2.2 


Ice/container 


7 


15.5 


Total 


31.1 


68.6 



The Yland apparatus, measured on the same basis as the present apparatus, even 
without an onboard supply of oxygen, weighs roughly 69 lb., thus not satisfying the 
recitation of claim 1 of a weight not exceeding 50 lb. In addition, the above weight 
estimates for the Yland apparatus are conservative, particularly the weight added by 
having onboard C0 2 drive gas. In a real apparatus, the weight of gas, gas cylinders, and 
mounting hardware would be far greater. See the present specification, paragraph [0018], 
the last sentence, indicating the need of two 250-liter oxygen bottles to pump for 16 
hours, which must be increased to three bottles to pump for 24 hours. This more realistic 
number would increase the weight of CO2 by 10 pounds (two additional bottles), while 
increasing the weight of mounting hardware, requiring a larger container having reduced 
portability, etc. 
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Hassanein does not disclose the "portability feature." The organ maintenance 
machinery of the Hassanein patent does not have a self-contained power source and is 
much larger and less portable than the state-of-the-art organ transport container (an ice 
chest), though the reference asserts the apparatus is meant to be transportable. See Figs. 
4 and 11 and the specification from col. 29, line 58 to col. 30, line 7. The organ 
maintenance machinery of the Hassanein patent has great complexity and a large number 
of heavy, power-using components (such as a water heater and heat exchanger shown 
from col. 7, line 65, to col. 8, line 5); various components described from col. 14, line 32, 
to col. 15, line 20; dialysis equipment (described at col. 19, lines 55-64) etc. 

The organ maintenance machinery of the Hassanein patent has greater need for 
oxygen, nutrients, and pumping energy (see e.g. col. 9, lines 4-8 and col. 14, lines 17-31), 
as the organs are held at an elevated temperature (see e.g. col. 7, line 65, to col. 8, line 5) 
promoting a relatively high metabolic rate, and (if a heart is preserved) in a constantly 
beating state (from col. 15, line 66, to col. 16, line 2). This device would be extremely 
heavy if made to be self-supporting for a period of 24 hours. One would expect that the 
organ maintenance machinery of the Hassanein patent would be much heavier than the 
already overweight apparatus of Fahy '438, as the Hassanein apparatus carries out so 
many more functions. 

Additionally, the Hassanein apparatus would apparently require constant attention 
of a skilled operator, to make sure that its many functions are being performed properly 
and the harvested organ is healthy and functioning on a number of levels. Technicians 
would need to travel with and work on the apparatus, thus taking them away from work 
for other patients and increasing the number of people to be transported with the 
apparatus. 

A wheeled cart thus provides limited portability in the Hassanein apparatus, and 
even the extensive equipment shown on the cart of Figure 4 includes only one small 
oxygen cylinder and no battery to power the apparatus. This apparatus would weigh 
more than 50 pounds in operation. 

The Fahy '081 reference also does not appear to disclose the "portability feature," 
as it makes no reference to weight or portability . 
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The Fallen reference does not disclose the "portability feature." In fact, the Fallen 
reference does not disclose an organ transport device at all, but rather discloses a 
cardiopulmonary bypass device only disclosed to be deployed with a single patient in an 
operating room. 

The JP '801 patent abstract does not disclose the "portability feature." The JP 
'801 patent abstract only discloses an oxygenator, and does not disclose anything about 
portability of a complete organ transport apparatus as presently claimed. 

All 103 Rejections Should Be Withdrawn 

The underlined language below, quoted from the MPEP, explains why the 

obviousness rejections should all be withdrawn. 

"To establish a prima facie case of obviousness, three basic criteria must be 
met. First, there must be some suggestion or motivation, either in the 
references themselves or in the knowledge generally available to one of 
ordinary skill in the art, to modify the reference or to combine reference 
teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or 
suggest all the claim limitations . The teaching or suggestion to make the 
claimed combination and the reasonable expectation of success must both be 
found in the prior art, and not based on applicant's disclosure." 

§ 2142 Manual of Patent Examining Procedure, 8th ed., Rev. 3 (Aug. 2005) [MPEP], 
Ch. 2100, p. 134. Here, none of the applied prior art references, alone or as combined, 
teaches or suggests all the claim limitations, as none of the cited prior art discloses the 
"portability feature." All the 103 rejections of record should therefore be withdrawn. 

Support for Amendments 

The amendments to the specification do not add any new matter, as explained 
previously. 

The amendments to claims 1 and 33 and new claims 34-38 do not contain any new 

matter. 

The amendment to claim 1, reciting "Self-contained ... organ transport apparatus 
that will maintain the viability of an organ for transplantation for at least 24 hours," is 
supported by the specification. The apparatus as disclosed in the application as originally 
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filed is "self-contained" because it does not require an external (i.e. not onboard the unit) 
supply of electricity, oxygen, or cooling capacity. "Self-contained" is used to describe an 
apparatus that is "completely portable," as described in paragraph [0007], lines 15-19, which 
states: "To be completely portable, the device should contain a source of oxygen, an 
energy source to operate the pump, and should be housed in an insulated water tight 
container that can be loaded with ice." Note that the specific use of "ice" is not required 
for the apparatus to be self-contained; the important point is that the requisite cooling 
capacity is carried onboard during transportation of an organ in the device. 

The amendment to claim 1, reciting "portable organ transport apparatus that will 
maintain the viability of an organ for transplantation for at least 24 hours," is supported in 
paragraph 0067, which states as follows: "It will thus be seen that we have provided for a 
portable organ transport device which will maintain the viability of an organ for at least 
24 hours. The device is compact in construction and light in weight." 

The amendment to claim 1 reciting "an electric pump for circulating a perfusion 
fluid in said perfusion fluid loop" is supported by claim 3, as originally filed, which recites: 
"a pump for circulating a perfusion fluid in said perfusion fluid loop." Specific support 
for an electric pump is found, for example, in paragraph [0025], which states as follows: 
"The present invention provides a method and apparatus which . . . uses a simple electric 
pump driven by a storage battery to circulate the perfusion fluid through the organ being 
transported. " 

The amendment to claim 1 reciting "a self-contained cooling capacity sufficient to 
maintain the temperature of an organ in said organ container at a temperature not 
exceeding 6°C for at least 24 hours" is supported in paragraph [0063], which states as 
follows: "The tray 3 is now placed in the cooler 2 and coolant blocks 6 are placed in the 
cooler to maintain the temperature in the cooler at approximately 4° C. to 6° C;" and in 
paragraph [0067], which states, "It will thus be seen that we have provided for a portable 
organ transport device which will maintain the viability of an organ for at least 24 hours. 
The device is compact in construction and light in weight." 

The amendment to claim 1 reciting "a self-contained source of oxygen adapted to 
deliver at least a 24-hour supply of oxygen to an organ via said oxygenator" is supported 
in paragraph [0065], lines 5-8, which state as follows: "The oxygen requirements of a non- 
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contracting heart cooled at 4°C is 1/100 of the oxygen consumed by an actively beating 
heart at body temperature (37°C). The two liter oxygen cylinder supplies 0.125 
liter/minute oxygen for more than 34 hours, or over 160% of the amount needed to 
supply oxygen for a 24 hour period;" in Figures 1 and 2, which show a self-contained 
source of oxygen 17; and in paragraph [0067], which states, "It will thus be seen that we 
have provided for a portable organ transport device which will maintain the viability of 
an organ for at least 24 hours. The device is compact in construction and light in weight." 

The amendment to claim 1 reciting "a self-contained source of energy adapted to 
deliver sufficient electrical energy to power said pump, maintaining perfusion of said 
organ for at least 24 hours while said apparatus is in use" is supported in paragraph [0025], 
which states as follows: "The present invention provides a method and apparatus which . . . 
uses a simple electric pump driven by a storage battery to circulate the perfusion fluid 
through the organ being transported, 1 ' and in paragraph [0067], which states, "It will thus 
be seen that we have provided for a portable organ transport device which will maintain 
the viability of an organ for at least 24 hours." 

The amendment to claim 1 reciting "the weight of said apparatus not exceeding 50 
pounds when said apparatus is carrying an organ, charged with perfusion fluid, and able 
to supply enough oxygen, electric energy, and cooling capacity from said self-contained 
apparatus to continuously cool, perfuse, and oxygenate the organ, maintaining its 
viability for at least 24 hours," is supported in paragraphs 67-68, which state as follows: "It 
will thus be seen that we have provided for a portable organ transport device which will 
maintain the viability of an organ for at least 24 hours. The device is compact in 
construction and light in weight. The entire assembly is housed in a commercial cooler 
holding approximately 50 quarts and the total weight is approximately 50 pounds." 

The amendment to claim 33 reciting "an organ suspended in perfusion fluid" and 
"suspending the organ in perfusion fluid in said organ chamber" is supported in paragraph 
[0059], lines 6-9, which state as follows: "The heart is then suspended in the organ 
container 8 partially filled with perfusion fluid. The entire container 8 and the oxygenator 
21 are then filled with fluid." 

The amendment to claim 33 reciting "a bubble remover for removing gas from the 
perfusion fluid" is supported in paragraph [0061] which states as follows: "oxygenated 
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fluid can be pumped from the oxygenator 21 to the pump 24 and by means of tube A into 
the bubble chamber 1 1 where air bubbles and foam are removed from the fluid. Most of 
the bubbles form early during the course of perfusion. " 

New claim 34 reciting that, "the second portion of said adapter is adapted for 
connection to an aorta of a heart in said organ chamber, for directing a perfusion fluid 
into the aorta," is supported in paragraphs [0049], [0059], and [0062], which state in 
relevant parts as follows: 

[0049] Centrally located on the underside of the organ container cover or 
lid 9 is a standpipe or adaptor 7. * * * The adaptor is designed so that, for 
example, in case of a human heart the aorta may be attached to it. 

[0059] * * * The aorta is then connected to the concave portion 7a of the 
adaptor 7. 

[0062] From the bubble chamber the fluid travels from the bottom of the 
bubble chamber 11 through opening 31 through tube B into the adapter 7 
to which the aorta has previously been sutured. The connection of the tube 
B to adapter 7 is the last connection made which assures that there is no 
air entering the aorta with the perfusion fluid. 

New claims 35 and 37 reciting "wherein said self-contained source of oxygen is a 
compressed oxygen container" is supported in paragraph [0039], which states as follows: 
"As shown in FIG. 1, one embodiment of the perfusion apparatus of the present invention 
includes a compressed oxygen canister 17," and in Figures 1 and 2 which show a 
compressed oxygen container (see reference character 17). 

New claim 36, reciting "said self-contained source of energy is a battery," is 
supported in paragraph [0025], which states as follows: "The present invention provides ... 
a simple electric pump driven by a storage battery to circulate the perfusion fluid through 
the organ being transported." 

New claim 38 reciting "said self-contained cooling capacity is a heat sink 
comprising a frozen coolant" is supported in paragraph [0039], the last line, which refers to 
"cooling blocks or freezer packs," and in paragraph [0007], lines 20-24, which states: "the 
device . . . should be housed in an insulated water tight container that can be loaded with 
ice. 
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The amendments in this paper are therefore free of new matter. 
Conclusion 

The applicant has shown that this application satisfies all the legal requirements 
pointed out by the Examiner. Therefore, the Examiner is respectfully requested to prepare a 
Notice of Allowability allowing all the pending claims (1, 2, and 4-38). 



Respectfully submitted, 



McANDREWS, HELD & MALLOY, LTD. 



By: 




Reg. No. 28,766 
Attorney for Applicant(s) 



McANDREWS, HELD & MALLOY, LTD. 
500 West Madison Street, Suite 3400 
Chicago, Illinois 60661 
Telephone: (312) 775-8000 
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Appendix 

Unmarked version of revised paragraphs of the specification 

[0002] This application is a continuation of U.S. application Ser. No. 09/953,338, filed 
Sep. 14, 2001, now U.S. Pat. No. 6,677,150. The parent application is hereby 
incorporated herein by reference in its entirety to provide continuity of disclosure. 

[0044] The cover 9 for the organ container is sealed to the container 8 by means of a 
standard o-ring 10 as shown in FIG. 5a. Suitable fasteners 15 are used to hold the cover 9 
in place. 

[0048] The assembly of the tubing 19 to the fittings 5 may be accomplished by pushing 
the tubing 19 onto tapered bosses 20. No barbs on the bosses are necessary due to the low 
pressure of the system. An alternative option would be to solvent bond or U.V. bond the 
tubing 19 to the tapered bosses 20 

[0062] From the bubble chamber the fluid travels from the bottom of the bubble chamber 
1 1 through tube B into the adapter 7 to which the aorta has previously been sutured. The 
connection of the tube B to adapter 7 is the last connection made which assures that there 
is no air entering the aorta with the perfusion fluid. 
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Unmarked version of claim listing 

1 . (Currently amended) Self-contained, portable organ transport apparatus that will 
maintain the viability of an organ for transplantation for at least 24 hours, the apparatus 
comprising: 

A. a perfusion fluid loop for maintaining an ex vivo organ in viable condition 
for transplantation, said perfusion fluid loop comprising: 

i. an organ container for receiving an organ to be transported, 

ii. a bubble remover for removing gas bubbles from perfusion fluid 
disposed in said perfusion fluid loop, and 

iii. an oxygenator for supplying oxygen to and removing carbon 
dioxide from perfusion fluid disposed in said perfusion fluid loop; 

B. an electric pump for circulating a perfusion fluid in said perfusion fluid 

loop; 

C. a self-contained cooling capacity sufficient to maintain the temperature of 
an organ in said organ container at a temperature not exceeding 6°C for at least 24 hours; 

D. a self-contained source of oxygen adapted to deliver at least a 24-hour 
supply of oxygen to an organ via said oxygenator; and 

E. a self-contained source of energy adapted to deliver sufficient electrical 
energy to power said pump, maintaining perfusion of said organ for at least 24 hours 
while said apparatus is in use; 

F. the weight of said apparatus not exceeding 50 pounds when said apparatus 
is carrying an organ, charged with perfusion fluid, and able to supply enough oxygen, 
electric energy, and cooling capacity from said self-contained apparatus to continuously 
cool, perfuse, and oxygenate the organ, maintaining its viability for at least 24 hours. 

2. (Original) The apparatus of claim 1, which is a compact assembly for 
transportation of an organ. 

3. (Canceled) 
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4. (Original) The apparatus of claim 3, in which said perfusion loop further 
comprises a flexible tube and said pump comprises a peristaltic impeller for driving fluid 
flow in said flexible tube. 

5. (Original) The apparatus of claim 1, further comprising an outer container for 
carrying said perfusion fluid loop. 

6. (Original) The apparatus of claim 1, further comprising tubing for connecting 
said organ container, bubble remover, and oxygenator to define said perfusion loop. 

7. (Original) The apparatus of claim 6, further comprising quick connect-disconnect 
couplings for connecting said tubing to said organ container, bubble remover, and 
oxygenator. 

8. (Original) The apparatus of claim 7 in which said quick connect-disconnect 
couplings are color-coded. 

9. (Original) The apparatus of claim 1, further comprising a perfusion fluid 
disposed in said perfusion fluid loop. 

10. (Original) The apparatus of claim 1, in which said bubble remover is a separate 
chamber from said oxygenator and said organ container. 

11. (Original) The apparatus of claim 1, in which said oxygenator is a separate 
chamber from said organ container and said bubble remover. 

12. (Original) The apparatus of claim 1, in which said organ container is a separate 
chamber from said oxygenator and said bubble remover. 
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13. (Original) The apparatus of claim 1, in which said perfusion fluid loop comprises 
a headspace positioned for collecting a gas from perfusion fluid and a venting valve 
communicating with said headspace, through which a gas may be vented to the 
atmosphere. 

14. (Original) The apparatus of claim 13, in which said venting valve is a check 
valve to permit flow of fluid out of said perfusion fluid loop. 

15. (Original) The apparatus of claim 1, in which said organ container has an inlet 
and an outlet for perfusion fluid. 

16. (Original) The apparatus of claim 1, further comprising an adapter having a first 
portion defining a perfusion fluid inlet and a second portion adapted for connection to a 
vessel of an organ in said organ container, for directing perfusion fluid into the vessel. 

17. (Original) The apparatus of claim 16, wherein said adapter fluid inlet comprises a 
quick connect-disconnect hose connection. 

18. (Original) The apparatus of claim 16, in which said organ container comprises a 
cover having an inside portion and an outside portion. 

19. (Original) The apparatus of claim 18, in which said adapter is connected to the 
inside portion of said cover. 

20. (Original) The apparatus of claim 16, in which said organ container has an 
opening sized to pass an organ into said organ chamber, normally closed by a cover in 
use, said cover having an inside portion and an outside portion. 

21. (Original) The apparatus of claim 20, said adapter having a generally radially 
outwardly extending flange between its first and second portions, said flange comprising 
at least a portion of said cover. 
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22. (Original) The apparatus of claim 20, in which said adapter is mounted to project 
through said cover. 

23. (Original) The apparatus of claim 22, in which the first portion of said adapter 
projects outward from said outside portion of said cover. 

24. (Original) The apparatus of claim 22, where the second portion of said adapter 
projects into said organ chamber. 

25. (Original) The apparatus of claim 16, where the second portion of said adapter 
comprises a generally tubular stem having a surface adapted for engaging a vessel of an 
ex vivo organ in a fluid transfer relation. 

26. (Original) The apparatus of claim 25, where said stem has a distal portion and a 
bight portion, in which said distal portion has a larger circumference than said bight 
portion. 

27. (Original) The apparatus of claim 26, in which said distal portion comprises a 
flange. 

28. (Original) The apparatus of claim 1 in which the cross-sectional area of the upper 
portion of said bubble remover is larger than the cross-sectional area of the lower portion 
of said bubble remover. 

29. (Original) The apparatus of claim 1, in which said bubble remover has an inlet 
and an outlet for perfusion fluid. 

30. (Original) The apparatus of claim 1 in which said oxygenator comprises: an inner 
vessel defined by tubing having a wall permeable to gas but not to liquid, said wall 
having an interior surface, an exterior surface, and a first lumen defined by said interior 
surface, and an outer vessel enclosing at least a portion of said tubing, the space between 
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said inner and outer vessels defining a second lumen, one of said lumens being adapted to 
receive a perfusion fluid, and the other of said lumens being adapted to receive a fluid 
comprising oxygen. 

31. (Original) The apparatus of claim 30, comprising plural said inner vessels 
defining plural first lumens enclosed at least in part by said outer vessel. 

32. (Original) The apparatus of claim 1, in which said oxygenator has an inlet and an 
outlet for perfusion fluid. 

33. (Currently amended) An organ transporter for containing, supporting, and 
perfusing an ex vivo organ, said transporter comprising: 

A. an organ container for containing an organ suspended in perfusion fluid, 
said organ container defining an organ chamber, 

B. an adapter having a first portion defining a hose connector and a second 
portion adapted for connection to a vessel of an organ in said organ chamber, for 
directing a perfusion fluid into the organ and suspending the organ in perfusion fluid in 
said organ chamber; and 

C. a bubble remover for removing gas from the perfusion fluid. 

34. (Newly submitted) The transporter of claim 33, wherein the second portion of 
said adapter is adapted for connection to an aorta of a heart in said organ chamber, for 
directing a perfusion fluid into the aorta. 

35. (Newly submitted) The apparatus of claim 1, wherein said self-contained source 
of oxygen is a compressed oxygen container. 

36. (Newly submitted) The apparatus of claim 1, wherein said self-contained source 
of energy is a battery. 
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37. (Newly submitted) The apparatus of claim 36, wherein said self-contained source 
of oxygen is a compressed oxygen container. 

38. (Newly submitted) The apparatus of claim 1, wherein said self-contained cooling 
capacity is a heat sink comprising a frozen coolant. 
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Attachment: four amended drawing sheets 

Four amended drawing sheets, replacing Sheets 1, 2, 4, and 5 originally 
submitted, are attached, as are marked up versions of the originally submitted drawings, 
showing the changes. 
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Medical M9 (C) size aluminum oxygen cylinder with 
wrench valve 



Quantity in Basket: none 
Code: M9W 
Price: $55.00 




Shipping Weight: 5.00 
pounds 



Quantity: |1 



© ADO TO BASKET 



Every cylinder is constructed of high strength aluminum, 6061 -T6, 
standard finish is brushed body with green shoulder identifying 
oxygen content, manufactured in accordance U.S. Dept of 
Transportation 3AL and Transport Canada 3ALM, every cylinder 
is inspected and tested by a DOT and TC authorized independent 
inspection agency, dimensions 10.7 M L X 4.38" D, 255 liters, 3.6 
lbs, 2015 PSI service pressure. Sold 6 per box. 
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